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Art Unit: 3746 

DETAILED ACTION 
Drawings 

1. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) because 
they do not include the following reference sign(s) mentioned in the description: 50 (see 
Fig. 3 and bottom of page 4). 

2. The drawings are further objected to for failing to correspond with the 
specification. The following problems have been identified for Figs. 3 and 4: 

"[0019] FIG. 3 is a side view of an exemplary noise suppression system 50 that can be 
used with gas turbine engine 10. FIG. 4 is a perspective view of noise suppression 
system 50. In an exemplary embodiment, noise suppression system 50 is operably 
coupled to core engine exhaust nozzle 35. Noise suppression system 50 includes a 
manifold 52 coupled to core engine exhaust nozzle 35 (the manifold element number is 
drawn to the fan exhaust nozzle for 52 and not the core nozzle 35, the valve 56, etc. 
are all indicated in the drawings only for the fan nozzle and not the core nozzle 35) 
such that manifold 52 circumscribes core engine exhaust nozzle 35. Compressed air is 
discharged from an air source 54 through an actuation valve 56 into manifold 52. In the 
exemplary embodiment, air is supplied to manifold 52 from at least one of fan assembly 
12, high pressure compressor 14, high pressure turbine 18, or low pressure turbine 20. 

[0020] Noise suppression system 50 also includes a plurality of tubes 60 coupled to 
manifold 52 and operated such that air is discharged from manifold 52 through plurality 
of tubes 60 and into a core engine exhaust stream 85. In other embodiments, noise 
suppression system 50 does not utilize tubes 60, but rather air is discharged into core 
engine exhaust stream 85 through other means. Accordingly, each tube 60 includes an 
upstream end 62, a downstream end 64, and a length 66 that is measured between 
upstream end 62 and downstream end 64, respectively. In the exemplary embodiment, 
length 66 is sized such that upstream end 62 is coupled to manifold 52 and downstream 
end 64 is coupled to an end 68 of engine exhaust nozzle 35. In the exemplary 
embodiment, tubes 60 are arranged in tube pairs 70 wherein each tube pair 70 includes a 
first tube 72 and a second tube 74. Moreover, in the exemplary embodiment, length 66 
enables each tube 60 to extend approximately one-quarter of the way across each 
respective chevron 44 towards an aft end of each chevron 44. 

[0021] In the exemplary embodiment, noise suppression system 50 includes eight pairs 
70 of tubes 60 arranged azimuthally around an outer periphery of engine exhaust nozzle 
35. In an alternative embodiment, noise suppression system 50 includes a plurality of 
tubes 60 that are not paired. In another alternative embodiment, noise suppression system 
50 includes more or less than eight pairs 70 of tubes 60. In the exemplary embodiment, 
each tube 60 is substantially hollow, has a substantially circular cross-sectional profile, 
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and includes an opening 76 that extends along length 66 of tube 60. Alternatively, tube 
60 does not have a circular cross-sectional profile. In the exemplary embodiment, noise 
suppression system 50 includes four pairs 70 of tubes 60 arranged azimuthally around an 
outer periphery of core engine exhaust nozzle 35. Tubes 72 and 74 oriented 
approximately parallel to each other and a centerline axis 82. Furthermore, each tube pair 
70 is oriented at an injection angle 80 that is measured with respect to a centerline axis 
82. Although noise suppression system 50 is shown as coupled to an outer periphery of 
core engine exhaust nozzle 35, it should be realized that noise suppression system 50 
could also be coupled to an inner periphery of core engine exhaust nozzle 35." 

Furthermore, in Fig. 3, the tubes 70 are not shown with triangular chevrons on the fan 

exhaust nozzle 30. The following paragraphs make it clear that the tubes are to be used on 

both sides of the chevrons but this is not properly illustrated for the fan nozzle 30. 



"[0029] The above-described noise suppression system includes a manifold and plurality 
of pairs of hollow injection tubes, i.e. "jets", coupled to the manifold, wherein each pair 
of tubes discharges air across a plurality of chevrons 44 coupled to either the core engine 
nozzle or the fan nozzle. More specifically, the above-described noise suppression system 
includes a manifold and plurality of pairs of hollow tubes that are oriented at a complex 
angle, i.e. angle 80, wherein each tube has a predetermined opening such that the air 
discharged across the plurality of chevrons 44, has an injection velocity, a relative 
velocity and a mass-flow-rate that are variably selected to simulate a mechanical chevron. 
The injection tubes are positioned azimuthally around either the core engine nozzle or the 
fan nozzle to facilitate increasing the effectiveness of the chevron mixing effect within 
the engine shear layer and delaying formation of small scale turbulence." 

"BRIEF DESCRIPTION OF THE INVENTION 

[0005] In one aspect, a method for operating a gas turbine engine is provided. The 
method includes channeling compressed air from the gas turbine engine to a noise 
suppression system, and selectively operating the noise suppression system such that air 
discharged from the noise suppression system generates a streamwise vortex 
downstream from each respective chevron. 

[0006] In another aspect, an assembly for a gas turbine engine is provided. The assembly 
includes a gas turbine nozzle, a plurality of chevrons coupled to the gas turbine nozzle, 
and a noise suppression system coupled to the gas turbine nozzle, wherein the noise 
suppression system is selectively operable to facilitate generating a streamwise vortex 
downstream from each respective chevron. 

[0007] In a further aspect, a gas turbine engine is provided. The gas turbine engine 
includes a core engine nozzle, a fan nozzle, a plurality of chevrons coupled to at least one 
of the core engine nozzle and the fan nozzle, and a noise suppression system coupled to 
at least one of the core engine nozzle and the fan nozzle, wherein the noise suppression 
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system is selectively operable to facilitate generating a streamwise vortex downstream 
from each respective chevron." 

For Figure 5, 6, the tubes 70 are not shown with triangular chevrons on the fan exhaust 
nozzle 30. The following paragraphs make it clear that the tubes are to be used on both 
sides of the chevrons but this is not properly illustrated for the fan nozzle 30. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, and 
where necessary, the remaining figures must be renumbered and appropriate changes 
made to the brief description of the several views of the drawings for consistency. 
Additional replacement sheets may be necessary to show the renumbering of the 
remaining figures. Each drawing sheet submitted after the filing date of an application 
must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Claim Objections 
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3. Claim 5, line 4 is objected to because of the following informalities: "a single of 
vortex" is grammatically incorrect. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States.(e) the invention 
was described in (1) an application for patent, published under section 122(b), by another filed in the United 
States before the invention by the applicant for patent or (2) a patent granted on an application for patent by 
another filed in the United States before the invention by the applicant for patent, except that an international 
application filed under the treaty defined in section 351(a) shall have the effects for purposes of this subsection 
of an application filed in the United States only if the international application designated the United States and 
was published under Article 21(2) of such treaty in the English language. 

5. Claims 8 5 15 are rejected under 35 U.S.C. 102(b) as being anticipated by Bhat 
(4,280,587). Bhat teaches an assembly for a gas turbine engine, said assembly 
comprising: a gas turbine nozzle; a plurality of chevrons 18' (Figs. 30-35) coupled to said 
gas turbine nozzle; and a noise suppression system coupled to said gas turbine nozzle, 
said noise suppression system is selectively operable by actuators J to inherently facilitate 
enhancing a streamwise vortex generated downstream from each respective chevron, note 
the position of the actuators selectively controls the amount of noise reduction and 
inherently controls the strength of the streamwise vortex generated downstream from 
each chevron. A gas turbine engine comprising: a core engine nozzle 16 (see Fig. 30); a 
fan nozzle 17 (see Fig. 30); a plurality of chevrons 18' coupled to at least one of said core 
engine nozzle and said fan nozzle; and a noise suppression system coupled to at least one 
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of said core engine nozzle and said fan nozzle, said noise suppression system is 
selectively operable to inherently facilitate enhancing a streamwise vortex generated 
downstream from each respective chevron. 

6. Claims 8, 15 are rejected under 35 U.S.C. 102(b) as being anticipated by Nesbitt et 
al (6,718,752). Nesbitt et al teach an assembly for a gas turbine engine, said assembly 
comprising: a gas turbine nozzle; a plurality of chevrons 64 coupled to said gas turbine 
nozzle; and a noise suppression system coupled to said gas turbine nozzle, said noise 
suppression system 68 (see col. 1, lines 48-col. 2, line 36) is selectively operable to 
facilitate enhancing a streamwise vortex which is inherently generated downstream from 
each respective chevron. A gas turbine engine comprising: a core engine nozzle; a fan 
nozzle; a plurality of chevrons 64 coupled to at least one of said core engine nozzle and 
said fan nozzle; and a noise suppression system 68 (see col. 1, lines 48-col. 2, line 36) 
coupled to at least one of said core engine nozzle and said fan nozzle, said noise 
suppression system is selectively operable to facilitate enhancing a streamwise vortex 
which is inherently generated downstream from each respective chevron. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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8. Claims 8, 14, 15, 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over any of Matthews et al (6,314,721), Nesbitt et al (6,718,752) and Hebert (6,826,901) 
in view of Motsinger (3,527,317). Matthews et al, Nesbitt et al and Hebert all teach a gas 
turbine nozzle (either the fan or core or both) with a plurality of chevrons but do not 
teach selectively used noise suppression system to facilitate enhancing a streamwise 
vortex generated downstream from each chevron. Motsinger teaches a noise suppression 
system coupled to said gas turbine nozzle, said noise suppression system is selectively 
operable by a valve (see Figs. 3-5 and e.g. col. 5, lines 21-27). The noise suppression 
system will inherently enhance the streamwise vortex from each chevron. 

9. Claims 1- 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over any 
of Matthews et al (6,314,721), Nesbitt et al (6,718,752) and Hebert (6,826,901) in view 
of Lilley (2,990,905) and Motsinger (3,527,317). Matthews et al, Nesbitt et al and Hebert 
all teach a gas turbine nozzle (either the fan or core or both) with a plurality of chevrons 
but do not teach selectively used noise suppression system to facilitate enhancing a 
streamwise vortex generated downstream from each chevron. Lilley teaches a noise 
reduction system including manifold 2 and tubes 3, 3 A which generate vortices/eddies 
(col. 3, lines 1-19) in a manner similar to teeth or corrugations (note that chevrons are 
merely triangular teeth or corrugations) and using tube pairs with first and second tubes 
that are angled inwardly (Fig. 1) at the same angle toward the centerline. The fluid can 
be compressed air from the engine (col. 2, lines 42+). It would have been obvious to one 
of ordinary skill in the art to employ tube pairs to angled with an angle p to facilitate 
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generating a streamwise vortices and/or enhance the available noise reduction. Motsinger 
teaches using a valve to selectively operate the noise reduction system. It would have 
been obvious to one of ordinary skill in the art to employ a valve to selectively operate 
the noise reduction system in order to use the noise reduction system only when needed, 
e.g. in areas where people reside to hear the noise and/or to utilize the engine air for 
maximum thrust and thus reduce flow and/or thrust losses associated with bleeding the 
engine air. As for the number of tube pairs being exactly 8, this is deemed an obvious 
matter of finding the workable ranges in the art. It would have been obvious to one of 
ordinary skill in the art to employ exactly 8 tube pairs as an obvious matter of finding the 
workable ranges in the art. 

Potentially Allowable Subject Matter 
10. Claim 10 would be favorably considered if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims and to further 
specify that each tube pair is located on respective angled sides of each chevron. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Ted Kim whose telephone number is 571-272-4829. The 
Examiner can be reached on regular business hours before 5:00 pm, Monday to Thursday 
and every other Friday. 
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The fax numbers for the organization where this application is assigned are 
571-273-8300 for Regular faxes and 571-273-8300 for After Final faxes. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Timothy Thorpe, can be reached at 571-272-4444. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist of Technology Center 3700, whose telephone 
number is 703-308-0861. General inquiries can also be directed to the Patents Assistance 
Center whose telephone number is 800-786-9199. Furthermore, a variety of online 
resources are available at http://www.uspto.gov/main/patents.htm 
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